Electrophysiological properties of the rat middle cerebral artery at different levels of passive wall tension.
1. Simultaneous measurements of intracellular membrane potential and myogenic tone of proximal segments of the rat middle cerebral artery, mounted in a small vessel myograph, were made at two levels of passive wall tension. 2. At low levels of passive tension (less than 0.25 mN/mm) vessels had a resting membrane potential of approximately -65 mV. Addition of KCl (5-60 mmol/L), BaCl2 (0.01-3 mmol/L) or tetraethylammonium (TEA; 0.1-3 mmol/L) resulted in a concentration-dependent depolarization, to approximately -40 mV, generally associated with a contractile response. After the application of high levels of passive tension (to approximately 2 mN/mm maximum) the resting membrane potential of the smooth muscle cells was -40 to -45 mV. This more positive membrane potential was generally associated with an increase in myogenic tone of the vessel. Under these conditions, addition of 5-20 mmol/L KCl resulted in a strong hyperpolarization of the cell along with a concomitant decrease in myogenic tone of the artery. The hyperpolarization and vasorelaxation induced by KCl (5-20 mmol/L) were blocked by BaCl2 (0.5-1 mmol/L). 3. While the addition of ryanodine (10 mumol/L) to vessels under low tension had no effect, when added to a vessel under high tension, this agent caused a rhythmic oscillation in membrane potential. This oscillation was augmented by BaCl2 (1 mmol/L) and inhibited by nifedipine (10 nmol/L) and 4-aminopyridine (1 mmol/L). 4. This study suggests that the electrophysiological and mechanical properties of the isolated rat middle cerebral artery depend on the passive resting conditions under which the vessel is studied. The depolarization of membrane potential observed with increased passive tension appears to result from the closure of an inward rectifying K+ channel. These results indicate that the inward rectifying K+ channel plays an important role in regulating vascular reactivity due to its functional dependence on the mechanical status of the blood vessel.